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(54) PICTURE PROCESSING SYSTEM AND MONITOR SYSTEM 

(57)Abstract: 

PURPOSE: To improve the reliability or the efficiency in the picture processing 
system having a wide image pickup range. 

CONSTITUTION: The picture processing system is provided with an image pickup 
device 2 picking up an objectwith a picture processing unit 6 detecting attribute 
information of an object from the picked-up picture dataa recorder 5 recording the 
picture dataand an image pickup device control section 3 changing the image pickup 
state of the image pickup device 2 based on the picture data recorded by the 
recorder 5. Thusthe reliability improvement such as reduction in overlooking of an 
image pickup object or the improvement of the image pickup efficiency is attained. 



CLAIMS 



[Claim(s)] 

[Claim 1]An imaging means which picturizes a subject and obtains image dataand an 
image processing means which detects attribution information of a subject from said 
image dataAn image processing system possessing a recording device which records 
said image dataand a means to change a recorded state of said recording device with 
the output of said image processing means. 

[Claim 2]An imaging means which picturizes a subject and obtains image dataand an 



image processing means which detects attribution information of a subject from said 
image dataAn image processing system possessing a recording device which records 
said image dataand a means to change an image pick-up state of said imaging means 
based on image data recorded on said recording device. 

[Claim 3]A means by which said image processing means extracts a difference image 
between two or more picture storing memories in Claim 1 or Claim 2An image 
processing system possessing a subject detection means to perform comparative 
collation with characteristic data of said subject beforehand remembered to be said 
difference imagea means to store said comparative collation result informationand a 
control means that controls said imaging means by said comparative collation result 
information. 

[Claim 4]An image processing system carrying out two or more owners of said imaging 
meansstoring the installation position information in said image processing means in 
Claim 3and controlling an input to said image processing means from said two or more 
imaging means based on said installation position information. 

[Claim 5]An image processing system with which said imaging means is characterized 
by adjusting image pick-up magnification with said control means in Claim 3. 
[Claim 6]An image processing system with which said recording device is 
characterized by controlling a recorded state by an output of said image processing 
means in Claim 3. 

[Claim 7]A means to compute a centroid position of a difference to the 1st difference 
between two or more subject image picks generated with a predetermined time 
intervalA picture to picture operation result extraction means to ask for the sum 
between two or more subject image picks which continued and were generated with a 
predetermined time intervalAn image processing system having a means to compute a 
centroid position of a difference to the 2nd difference between subject image picks of 
a constant interval after fixed timeand a decision means connection of makes an 
existence judgment from a centroid position of said 1st differencesaid picture to 
picture operation resulting imageand a centroid position of said 2nd difference. 
[Claim 8]An image processing system detecting movement magnitude and the move 
direction of a subject from a centroid position of said 1st differencesaid picture to 
picture operation resulting imageand a centroid position of said 2nd difference in 
Claim 7. 

[Claim 9]The image processing system according to claim 1 and a supervising system 
having an alarming means which operates based on an output of said image 
processing means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the suitable image processing system 
and supervising system for an image pick-upa displayrecordand surveillance of the 
subject which is applied to the image processing system and supervising system 
which are recorded [ which recordand picturize a subject and are displayed ] and 
supervisedespecially moves. 
[0002] 

[Description of the Prior Art]l_ike a description to the formerfor exampleJP59- 
20898Aand JPS61-189474APerforming decision processing of whether to be a 
subject which is [ what change of the luminosity of a screen is caught and has 
happened from the picture of the imaging camera to the portion which changed on the 
next screenand ] known beforehand one by one as compared with image data is 
known. 
[0003] 

[Problem(s) to be Solved by the Invention]The above-mentioned conventional 

technology is not considered in particular about record and its use of image data 

when building an image processing system and a supervising system. 

[0004]In the above-mentioned conventional technologythe consideration to the case 

where two or more subjects went into the imaging screenand it becomes a noise of an 

original subject was not enough. Since another subject was further added to an 

inputted imagean exact centroid position was not obtained butspecificallythere was a 

problem of producing an error in movement-zone presumption. 

[0005]In the image processing system and the supervising systeman object paying 

attention to record and its use of this invention is to provide reliable and/or an image 

processing system and a supervising system with high efficiency. 

[0006] 

[Means for Solving the Problem]The feature of ******** for attaining the above- 
mentioned purposelt is providing an imaging means which picturizes a subject and 
obtains image dataan image processing means which detects attribution information of 
a subject from said image dataa recording device which records said image dataand a 
means changing a recorded state of said recording device with the output of said 
image processing means. 

[0007]Other features of this invention for attaining the above-mentioned purposelt is 
providing an imaging means which picturizes a subject and obtains image dataan image 
processing means which detects attribution information of a subject from said image 
dataa recording device which records said image dataand a means changing an image 
pick-up state of said imaging means based on image data recorded on said recording 
device. The feature of others of this invention for attaining the above-mentioned 
purposeA means to compute a centroid position of a difference to the 1st difference 
between two or more subject image picks generated with a predetermined time 



intervalA picture to picture operation result extraction means to ask for the sum 
between two or more subject image picks which continued and were generated with a 
predetermined time intervallt is having a means computing a centroid position of a 
difference to the 2nd difference between subject image picks of a constant interval 
after fixed timeand a decision means connection of makes an existence judgment 
from a centroid position of said 1 st differencesaid picture to picture operation 
resulting imageand a centroid position of said 2nd difference. 

[0008]In this Descriptionwith a recorded state of a recording device, an on/off state 
of a recording devicea recording mode (interval record of low definition recordhigh 
definition recordprolonged recordshort-time recordstereo sound incidental 
memorymonaural voice incidental memorystill picture memoryvideo memoryand still 
picture memoryetc. are meant) of a recording deviceetc. — orCombination of these 
recording modes is meant. 

[0009]In this Descriptionwith an image pick-up state of an imaging means. 
Combination of such imaging modessuch as zoom (change of magnifying power) of an 
imaging means and imaging mode (an interval image pick-up of a low definition image 
pick-upa high definition image pick-upa stereo sound incidental image pick-upa 
monaural voice incidental image pick-upa still picture image pick-upa video image 
pick-upand a still picture image pick-upetc. are meant) of an imaging meansis meant. 
[001 0]lt is presupposed by the following explanation about the feature of above- 
mentioned this inventionand the feature of this inventions other than the above that it 
is still clearer. 
[0011] 

[Function] Since the picture information recorded on the recording device can be used 
as a reference pattern in the processing in an image processing means in this 
invention and the output from an image processing means can be used for control of 
a recording device and/or an imaging meansA recognition rate increases and a reliable 
image processing system and supervising system can be obtained. 
[0012]The exclusion control of the influence of the noise etc. which are produced 
when another subject goes into an imaging screen can be carried out by checking the 
existence of connection between centroid positions. 
[0013] 

[Example] Hereafterworking example of this invention is described using Drawings. 
[0014]The image processing system of this example shown in drawing 1 and drawing 2 
can predict and track movement of the subject 7 automatically. In order to predict 
movement of the subject 7the image processing device 6 is used. The image data 
from the imaging devices 2such as a television camerais inputted into the image 
processing device 6and it shifts to the picture storing memory 8 in the image 
processing device 6 by arbitrary time (**t)and stores in it one by one. The difference 
between image data with the gap [ image data / which was stored ] for arbitrary time 
(deltat) by Image Processing Division is extracted in real timeand the move direction 



of the subject 7 and movement magnitude are predicted from the movement 
magnitude of a difference area. In order to perform automatic follow upthe position of 
the imaging device 2 is controlled using the imaging device control section 3 for the 
subject 7 to take the lead at the usual state of the view of the imaging device 2 from 
the move direction of the extracted subject 7and the predicted value of movement 
magnitude and the relation of the view size 1 of the imaging device 2. 
[0015]An imaging range spreadsin order to supervise the range which cannot follow in 
the one imaging device 2two or more imaging devices 2 are installedthe information on 
the visual field range which each imaging device covers is memorized beforehandand 
the imaging device 2 is switched corresponding to movement of the subject 7. 
[0016]When the zoom (change of image pick-up magnification) of an imaging 
deviceetc. needed to be adjustedit judges with the image processing device 6and the 
zoom of the imaging device 2etc. were controlled by movement of the subject 7. 
[0017]When recording the image data from the imaging device 2 on the recorders 
5such as VTR or an optical discit is possible to judge with the image processing 
device 6 and to control the recorder 5 so that it may record only while having caught 
the subject 7 at the center of the view of the imaging device 2. 
[0018]When recording the image data from the imaging device 2 with a display or the 
recorder 5 with the display 4and distinction with the subject 7 and a background is 
difficultwith the image processing device 6the subject 7 is changed into a pseudo- 
color and visual inspection can be made easy. 

[0019]The subtraction treatment which is one of the picture to picture operation 
functions of the image processing device 6 can extract difference to each pixel unit of 
the image memory of the 2nd page which is applicableand can store it in image 
memories other than the 2nd page that is applicable. Therebyif the image data from 
the imaging device 2 is shifted to the 2nd page of the image memory of the image 
processing device 6 by respectively arbitrary time (deltat) and is stored in itchange 
generated among arbitrary time can be extracted and it can store in an image memory. 
The area which is a function of the histogram extracting processing part 1 1 of the 
image processing device 6and the volume (concentration accumulation) extracting 
processing can extract the position on the size on the imaging visual field size 1 of 
the imaging device 2 of the subject 7 included in the image data from the imaging 
device 2and the coordinates in an imaging visual field. The moving track of the subject 
7 can be extracted by repeating the position extraction on the above change 
extractionthe size on imaging visual field sizeand the coordinates in an imaging visual 
field. The position presumed to move after arbitrary time (deltat) from the extracted 
moving track is determined. It can opt for fixing by assuming that it moves by the last 
movement magnitude. 

[0020]An example of the internal configuration of the image processing device 6 is 
explained using drawing 2 . The subject 7 picturized by the imaging devices 2such as a 
video camerais changed into image data called an inputted imageand is inputted into 



the image processing device 6. From analog datathe image processing device 6 
changes this image data into digital dataand stores it in the inputted image storing 
memory 8 in the image processing device 6. The inputted image storing memory 8 can 
store those with two or more pagesand image data with arbitrary time (deltat) part 
gaps so that it may correspond to two or more inputted images. It is also possible to 
store the image data from the recorder 5 in the inputted image storing memory 8. By 
the picture to picture operation treating part 9the image data stored in the inputted 
image storing memory 8 is calculated (subtraction between picturesetc.)and they 
store it in the arithmetic image storing memory 10. The difference image given by 
operations (subtraction between picturesetc.) is sent to the histogram extracting 
processing part 11 and the pseudo-color generation processing part 12. In the 
histogram extracting processing part 1 1 extracting processing of the area of a 
difference imagevolume (concentration accumulation)and the center of gravity is 
carried outand it sends out to the next step. The area of the difference image from 
the stored image datavolume (concentration accumulation)and center-of-gravity 
extracting processing take the interval of arbitrary time (deltat)and perform it 
continuously. In the pseudo-color generation processing part 12one arbitrary color of 
the color three primary colors of RGand B is given to a difference imageand it piles up 
with the image data stored in the inputted image storing memory 8and outputsand the 
subject is indicated by a pseudo-color. In the controlled-variable extracting 
processing part 1 3the size of the subject 7 over the imaging visual field size 1 of the 
imaging device 2 can be found from the area of a difference image extracted in the 
histogram extracting processing part 11volume (concentration accumulation)and the 
center of gravity. The coordinates on the inputted image storing memory 8 of the 
subject 7 over the imaging visual field size 1 of the imaging device 2 can be found 
from the center of gravity. The movement magnitude of the subject 7 can be found by 
searching for the difference of the coordinates searched for and the coordinates for 
which arbitrary Mr. ****s after time (deltat) progress were asked. The calculated 
movement magnitude is added to the coordinate value of the subject 7 at presentand 
let it be a movement zone of the subject 7 after the next arbitrary time (deltat). And 
in order to move the imaging device 2 with the relation between the movement zone 
of the subject 7 after the next arbitrary time (deltat)and the view size 1 of the 
imaging device 2 so that the subject 7 may take the lead in the view size 1 of the 
imaging device 2A part for the movement zone of the subject 7 after the next 
arbitrary time (deltat) is transmitted to the imaging device control section 3 as 
control information. The display 4 displays the view which is picturizing the imaging 
device 2. The recorder 5 records the image data from the imaging device 2and the 
image data by which the subject 7 was pseudo-color-ized by the pseudo-color 
treating part 12 of the image processing device 6. ON and OFFa recording modeetc. 
of the recorder 5 are controlled by control information from the controlled-variable 
extracting processing part 13 of the image processing device 6. The recorder 5 



carries out the image processing device 6 HE output of the stored image data with 
the control signal from the image processing device 6. 

[0021]Although the above is a system configuration in the case of having the one 
imaging device 2when a monitored range is wideit is desirable to use this system 
[ two or more ]. The subject 7 can be pursued with two or more imaging devices 2 
with the relation between the installed position of two or more imaging devices 2 and 
imaging devices 2the information on position controland fixing that are said subjects 7 
and that is presumed to move. This example is later explained using drawing 12 . The 
information and telecommunications between two or more systems can connect the 
controlled-variable extracting processing part 13 of the image processing device 6and 
can be performed. 

[0022]The timing which detected the change at the time of extracting change 
generated at arbitrary timeand the timing it became impossible to move pursue of the 
imaging device 2 can be given as an ON/OFF control signal of the recording operation 
of the recorder 5. 

[0023]The subject 7 can also be indicated by a pseudo-color by assigning a specific 
color to the image memory which extracted change generated at arbitrary timeand 
piling up with the image data from the imaging device 2. 

[0024]Next drawing 3 - drawing 6 explain the primitive operation which performs the 
move direction of the subject 7and prediction of movement magnitude. 
[0025] Drawing 3 expresses processing of centroid position extraction of the subject 7. 
Even if easy [ viewing of human being ]when carrying out automaticallyit is very 
difficult to extract out of the image data which inputted the subject 7 from the 
imaging device 2when supervising generally in many cases. It is because automatic 
recognition in which a reaction is possible must be flexibly carried out to change of 
the feature of the subject 7 by the subject 7 by distinction with a background and the 
subject 7and movement of the subject 7for exampleshapeand luminosityand change of 
background environment like human being as the Reason. 

[0026]In this examplethe subtraction treatment of picture to picture operation is 
extracting the position of the subject 7 paying attention to the point of extracting the 
difference between image memories faithfully. Firstinputted image fti from the imaging 
device 2 and inputted image ft2 after arbitrary time (**t) progress are inputted. 
Nextsubtraction (absolute value is taken to result) processing of picture to picture 
operation is performedand picture to picture operation resulting image |ft1-ft2| of 
inputted image ft1 and inputted image ft2 is obtained. Only the difference according 
[ a picture to picture operation resulting image ] to movement of the subject 7 will be 
extractedand the background of the subject 7 will disappear with regards to shape 
that there is nothing. Since shape differs from area as compared with the difference 
by movement of the subject 7 even if the noise at the time of inputting image dataetc. 
may appear as difference at this timedistinction/exclusion can be performed easily. It 
asks for areavolume (concentration frequency)and a centroid position in the 



histogram extracting processing part 11 of the image processing device 6 from the 
difference by movement of the extracted subject 7. The size in the view of the 
imaging device 2 of the subject 7 can be recognized by the area and volume 
(concentration frequency) which were called for. The centroid position of the subject 
7 can be considered to be the halfway point of inputted image ft1 and inputted image 
ft2. If the above is repeated and is performedit is possible to search for the orbit of 
the moving coordinate in the view of the imaging device 2 of the subject 7. 
[0027] Drawing 4 explains extraction of the moving coordinate of the subject 7and the 
determination of the position presumed to move to the next. Inputted image ftl to 
inputted image ft2 and inputted image ft3 are inputted one by oneand the extraction 
center of gravity g1 and the extraction center of gravity g2 can be foundrespectively 
from picture to picture operation resulting image |ft1-ft2| and picture to picture 
operation resulting image |ft2-ft3| as processing of centroid position extraction of the 
subject 7 explained by drawing 3 . If the difference of the extraction center of gravity 
g1 which was able to be foundand the extraction center of gravity g2 is searched 
foramount of centroid movements g2-g1 can be found. Since amount of centroid 
movements g1-g2 is the quantity which moved to arbitrary time (**t)Rather than time 
for the movement magnitude of the subject 7 to change with 

acceleration/slowdownsif this arbitrary time (**t) is set up smallit is possible that the 
centroid position of the following subject 7 becomes almost equivalent to the position 
shifted for amount of centroid movements g2-g 1 minute. Therebyit can be presumed 
that the following centroid movement estimated position gn becomes gn=g2+ (g2-g1). 
therefore — if the position of the imaging direction of the imaging device 2etc. is 
controlled based on the following centroid movement estimated position gn — the 
subject 7 — the view of the imaging device 2 — it can catch at the center mostly. A 
controlled variable can be determined from the position information on the size of the 
subject 7the imaging direction of the imaging device 2etc. within the view of the 
imaging device 2 by the area and volume (concentration frequency) which were 
extracted in the histogram extracting processing part 1 1 of the image processing 
device 6. if from the above image input to the position control of an imaging device is 
repeated — always — the subject 7 — the subject 7 — the view of an imaging 
device — it can catch at the center mostly. 

[0028] Drawing 5 shows that processing of centroid position extraction of the subject 
7 explained by drawing 3 corresponds also to the un-geometric-shaped subject 7. 
Inputted image ftl is carrying out distorted shape as drawing 5 . Inputted image ft2 
[ by arbitrary time (**t) ] deviated is inputted like the case of drawing 3 and picture to 
picture operation resulting image |ft1-ft2| is obtained. Only the difference according 
[ picture to picture operation resulting image |ft1-ft2| ] to movement of the subject 7 
will be extractedand the background of the subject 7 will disappear with regards to 
shape that there is nothing. If it asks for a centroid position from this picture to 
picture operation resulting image |ft1 -ft2|center coordinates (centroid position) can 



be searched for without receiving influence in the shape of the subject 7. 
[0029] Drawing 6 shows the flow chart of the processing shown in drawing 3 thru/or 
drawing 5 . Firstinputted image ftl (in a figureit is hereafter described as picture ft1) is 
inputted. Nextinputted image ft2 [ by arbitrary time (**t) ] deviated is inputted. And it 
asks for picture to picture operation |ft1-ft2|. The center of gravity g1 is extracted to 
the picture to picture operation resulting image for which it asked. And inputted image 
ft3 [ by arbitrary time (**t) ] deviated is inputted. 

[0030]And it asks for picture to picture operation |ft2-ft3|. The center of gravity g2 is 
extracted to the picture to picture operation resulting image for which it asked. Since 
the centroid position of the following subject 7 by arbitrary time (**t) deviated 
becomes almost equivalent to the position shifted for amount of centroid movements 
g2-g 1 minutethe centroid position gn of the following subject 7 becomes g2+ (g2-g1) 
by following centroid movement estimated-position gn calculation. Based on the 
centroid position gn of the following subject 7the amount of imaging device position 
controls is transmitted. 

[0031 ]As shown in drawing 6 processing of the flow chart B which combines 
processing of the flow chart A explained by drawing 20 after inputting inputted image 
ft3and is explained by drawing 20 after following centroid movement estimated- 
position gn calculation may be combined. 

[0032]Next drawing 7 - drawing 9 explain the primitive operation of working example 
which predicts the far and near movement magnitude of a subject. 
[0033] Drawing 7 shows processing in case the subject 7 approaches. In order that the 
subject 7 of inputted image ftl may approach toward the direction of an imaging 
deviceas compared with inputted image ftHhe size has expanded the subject 7 by 
inputted image ft2 after arbitrary time (**t) part progress. If this inputted image ftl 
and picture to picture operation ftl-ftof inputted image ft22 are calculatedpicture to 
picture operation result ft1-ft2 calculated is the picture which extracted the 
expansion part of the subject. If the area of this extracted picture (far and near 
extracted image) fdoutline widthand concentration information are searched forthe 
quantity which the subject approached is known. For exampleconcentration 
information presupposes that the concentration of a background and the 
concentration of a subject are the values of **********And ******** is 
comparedand when the concentration of a subject is that it is high (high— 
intensity)since picture to picture operation result ftl -ft2 which calculated picture to 
picture operation ftl — ft2 grows into a negative valueit can be judged as the subject 
having approached. 

[0034] Drawing 8 expresses processing in case a subject breaks away. The subject 7 
of inputted image ftl is keeping away to the imaging device 2. 

In inputted image ft2 after arbitrary time (**t) part progressit turns out that the size 
of the subject 7 is contracting. 

If this inputted image ftl and picture to picture operation ftl -ftof inputted image ft22 



are calculatedpicture to picture operation result ft1 -ft2 calculated is the picture 
which extracted a reduced part of the subject 7. If the area of this extracted picture 
(far and near extracted image) fdoutline widthand concentration information are 
searched forthe quantity from which the subject 7 kept away is known. For 
examplesince the picture to picture operation result of concentration information 
having presupposed that the concentration of a background and the concentration of 
a subject are the values of **********and having compared ********and having 
calculated picture to picture operation ft1-ft2 when the concentration of a subject 
was that it is high (high-intensity) becomes a positive valueit can be judged as the 
subject having kept away. 

[0035]It is also possible to process combining the processing which performs the 
move direction of a subject explained by drawing 3 - drawing 6 and prediction of 
movement magnitude. 

[0036] Drawing 9 expresses the flow chart of processing of drawing 7 and drawing 8 . 
Inputted image ft1 is inputted. Nextinputted image ft2 [ by arbitrary time (**t) ] 
deviated is inputtedpicture to picture operation ft1-ft2 is calculatedand the far and 
near extracted image fd is obtained. And the comparison test of the luminosity of the 
background of an inputted image and the luminosity of a subject is carried out for far 
and near extraction. Firstin the case of background luminance > subject luminositythe 
luminosity of the far and near extracted image fd isjudgedand it judges with the 
subject having approached at the time of fd luminosity >0. At the time of fd luminosity 
<0it judges with the subject having kept away. Nextin the case of background 
luminance < subject luminositythe luminosity of the far and near extracted image fd is 
judgedand it judges with the subject having approached at the time of fd luminosity <0. 
At the time of fd luminosity >0it judges with the subject having kept away. The zoom 
of the imaging device 2 is controllable by the above judgment. The controlled variable 
for zoom can be determined from the area of the far and near extracted image fdand 
the outline width and the view size 1 of the imaging device 2 which were extracted. 
[0037] Drawing 10 explains the mask processing by movement-zone prediction of a 
subject. This mask processing is aimed at reducing the influence of the background of 
an inputted image when carrying out continuous processing of the orbital extraction 
of the moving coordinate of the subject 7. The method of carrying out continuous 
processing of the orbital extraction of the moving coordinate of the subject 7 
searches for the orbit of the moving coordinate in the view of the area of the subject 
7volume (concentration frequency)and the imaging device 2 of the subject 7 as 
drawing 3 - drawing 6 explained it. 

The move direction of a subject is presumed from the orbit of the moving coordinate 
of the subject searched for. 

Arbitrary move allowable angles are presumed from the area of the subject 7 
searched forand volume (concentration frequency). The point estimate of a move 
allowable angle can be determined from the area of the subject 7and the view size 1 



of the imaging device 2. By the abovea mask area can be set upthe mask area 
setting-out picture fm can be applied to future inputted imagesand the influence of a 
background can be reduced. 

[0038] Drawing 11 expresses the flow chart of mask processing. Firstinputted image 
ft1 is inputted. Nextinputted image ft2 [ by arbitrary time (**t) ] deviated is 
inputtedand it asks for picture to picture operation |ft1-ft2|. The center of gravity g1 
is extracted to picture to picture operation resulting image |ft1-ft2| for which it asked. 
And inputted image ft3 [ by arbitrary time (**t) ] deviated is inputtedand it asks for 
picture to picture operation |ft2-ft3| similarly. The center of gravity g2 and areaand 
volume (concentration frequency) are extracted to the picture to picture operation 
resulting image for which it asked. I think that the centroid position of the following 
subject becomes almost equivalent to the position shifted for amount of centroid 
movements g2-g 1 minute. Therebythe following centroid movement estimated 
position gn becomes gn=g2+ (g2-g1). The move direction of a subject is extracted 
from the orbit of the moving coordinate of the subject searched for. Arbitrary move 
allowable angles are presumed from the area of the subject searched forand volume 
(concentration frequency). A mask area is set up with the point estimate of a move 
allowable angle. 

[0039]As shown in drawing 1 1 processing of the flow chart B which combines 
processing of the flow chart A explained by drawing 20 after inputting inputted image 
ft3and is explained by drawing 20 after following centroid movement estimated- 
position gn calculation may be combined. 

[Q040] Drawing 12 explains the control management to two or more imaging devices 
twisted to movement-zone prediction of a subject. It can become a limit with 
complication of the further wide-range-izing of a monitor areaand a monitor area in 
pursuit with one imaging device. In such a casethis processing corresponds. By 
drawing 1 2 two imaging devicesthe imaging device a and the imaging device bare made 
into an exampleand are explained. Three or more imaging devices can also be used. It 
is possible to search for the orbit of the moving coordinate in the view of the imaging 
device of a subject from the areathe volumethe concentration frequencyand the 
center of gravity of a subject as ********************a and the image processing 
device b were connected to the imaging device a and the imaging device b and 
drawing 3 - drawing 6 explained separately. The image processing device a and the 
image processing device b connect between the controlled-variable extracting 
processing parts 13 of ****+***and enable communication of controlled-variable 
information. It is a range which can picturize the portion shown by fanning (spatially 
cone) made in the straight line prolonged from the imaging device a and the imaging 
device b. Drawing 12 is an example which a subject moves rightward from the left, 
recognizing invasion of a subject with the image processing device a firstsearching for 
the orbit of the moving coordinate in the view of the imaging device a of a subject by 
drawing 3 - drawing 6 as explanationand repeating the position control of the imaging 



device a — always — a subject — the view of the imaging device a — it catches at 
the center mostly. 

And when it becomes a movement limit of the imaging device athe controlled-variable 
extracting processing part 1 3 of the image processing device a ends control of the 
imaging device atransmits the amount information of position controls on a subject to 
the controlled-variable extracting processing part 13 of the image processing device 
band starts the image processing device b and the imaging device b. When a subject 
moves leftward from the right converselythe processing order of the imaging device 
athe image processing device a and the imaging device band the image processing 
device b only becomes reverseand is in correlation mutually. 
[0041] Drawing 13 expresses the flow chart of control management to two or more 
imaging devices of drawing 12 . After detection of a subjectfirstinputted image ftl is 
inputted as drawing 3 - drawing 6 explained. Nextinputted image ft2 [ by arbitrary time 
(**t) ] deviated is inputtedand it asks for picture to picture operation |ft1-ft2|. The 
center of gravity g1 is extracted to the picture to picture operation resulting image 
for which it asked. And inputted image ft3 [ by arbitrary time (**t) ] deviated is 
inputtedand it asks for picture to picture operation |ft2~ft3| similarly. The center of 
gravity g2 and areaand volume (concentration frequency) are extracted to the picture 
to picture operation resulting image for which it asked. I think that the centroid 
position of the following subject becomes almost equivalent to the position shifted for 
amount of centroid movements g2-g 1 minute. Therebythe following centroid 
movement estimated position gn becomes gn=g2+ (g2-g1). Nextit judges whether it is 
a range which can reposition an imaging deviceand if the following centroid movement 
estimated position for which it asked is within the limitsit will control the position of 
an imaging device continuously. If it is outside the rangethe existence of the imaging 
device which can otherwise be picturized is judgedand when it isthe amount 
information of position controls on a subject will be transmitted to the following 
imaging deviceand it will start. Processing is ended when there is nothing. 
[0042]As shown in drawing 13 processing of the flow chart B which combines 
processing of the flow chart A explained by drawing 20 after inputting inputted image 
ft3and is explained by drawing 20 after following centroid movement estimated- 
position gn calculation may be combined. 

[0043] Drawing 14 explains the control management of the recorder 5 by movement- 
zone prediction of the subject 7. This processing is aimed at what is recorded only 
while being able to picturize the subject 7and optimization of the record time in 
record of the subject 7 is attained. It is possible to search for the orbit of the moving 
coordinate in the view of the imaging device of a subject from the areathe volume 
(concentration frequency)and the center of gravity of a subject with the imaging 
device 2 and the image processing device 6as drawing 3 - drawing 6 explained. The 
perpendicular line top of the lens side of the imaging device 2 pursuesand it is a range 
which can be picturized. By the control information from the controlled-variable 



extracting processing part 13 in the image processing device 6control of recording 
switch ON/OFF of the recorder 5 can be performed. Drawing 14 is an example which 
a subject moves rightward from the left. 

The imaging device 2 turns to and installs beforehand the arbitrary directions ( drawing 
HJeft) into which a subject invades. 

Detection processing of a subject is performed after installation. The detection 
processing of the subject inputs inputted image ftl first as drawing 3 - drawing 6 
explained it. Nextinputted image ft2 [ by arbitrary time (**t) ] deviated is inputtedand 
it asks for picture to picture operation |ft1-ft2|. And it asks for area and volume 
(concentration frequency) from a picture to picture operation resulting imageand is 
detected as the subject having invaded in beyond arbitrary constant value as 
compared with the arbitrary area beforehand predicted to be subjects and volume 
(concentration frequency), after detection turns ON the recording switch of the 
recorder 5searches for the orbit of the moving coordinate in the view of the imaging 
device 2 of a subject by drawing 3 - drawing 6 as explanationand repeats the position 
control of the imaging device 2 — always — a subject — a subject — the view of the 
imaging device 2 — it catches at the center mostly and records with the recorder 5. 
And when it becomes a movement limit of the imaging device 2the controlled-variable 
extracting processing part 1 3 of the image processing device 6 turns OFF the 
recording switch of the recorder 5and ends record. 

[0044] Drawing 15 expresses the flow chart of the control management of drawing 14 . 
Input inputted image ft1 and inputted image ft2 [ by time (**t) arbitrary next ] 
deviated is inputtedlt asks for picture to picture operation |ft1-ft2|asks for area and 
volume (concentration frequency) from a picture to picture operation resulting 
imageand is detected as the subject having invaded in beyond arbitrary constant 
value as compared with the arbitrary area beforehand predicted to be subjects and 
volume (concentration frequency). After detection turns ON the recording switch of 
the recorder 5and extracts the center of gravity 1 (g1). And the inputted image 3 (ft3) 
by arbitrary time (**t) deviated is inputted. 

[0045]Herein order to improve the reliability or accuracy of object detection furtheras 
it is shown in drawing 15 it is [ after inputting inputted image ft3 ] desirable to combine 
the processing expressed with the flow chart A explained by drawing 20 . In the 
processing expressed with the flow chart Athe reference image data fb (criterion data 
whose time progress corresponds relatively) stored in the recorder 5 is inputtedand it 
asks for picture to picture operation |fb-ft3|. Ask for area and volume (concentration 
frequency) from the picture to picture operation resulting imageand beforehandAs 
compared with the arbitrary area predicted to detect normally and volume 
(concentration frequency)it judges that it detected normally in below arbitrary 
constant valueand asks for picture to picture operation |ft2-ft3|processing is 
continuedandin the case of abnormalitiesprocessing is ended. 
[0046]The center of gravity g2 and areaand volume (concentration frequency) are 



extracted to the picture to picture operation resulting image for which it asked. I think 
that the centroid position of the following subject becomes almost equivalent to the 
position shifted for amount of centroid movements g2-g 1 minute. Therebythe 
following centroid movement estimated position gn becomes gn=g2+ (g2-g1 ). 
[0047]In order to improve the reliability or accuracy of object detection hereit is 
desirable to process the flow chart B shown in drawing 20 . In the processing 
expressed with the flow chart Bwhen the following centroid movement estimated 
positions gn are judged to be abnormalities (it passes over the range predicted)from 
the recorder 5the reference image data fb which carried out the same time progress 
relatively after detecting a subject is inputtedand it asks for picture to picture 
operation |fb-ft3|. Ask for area and volume (concentration frequency) from the picture 
to picture operation resulting imageand beforehandAs compared with the arbitrary 
area predicted to detect normally and volume (concentration frequency)it judges that 
it detected normally in below arbitrary constant valueand asks for picture to picture 
operation |ft2-ft3|and processing is continuedin beyond constant valueit judges with 
different detectionand it interrupts processing. 

[0048] Nextit judges whether it is a range which can reposition an imaging deviceand if 
the following centroid movement estimated position for which it asked is within the 
limitsit will control the position of an imaging device continuously. If it is outside the 
rangethe recording switch of the recorder 5 will be turned OFF and recording 
processing will be ended. 

[0049]Thusthe imaging means which picturizes a subject and obtains image data and 
the image processing means which detects the attribution information of a subject 
from image dataThe reliability or accuracy of object detection can be improved by 
providing the recording device which records image dataand a means to change the 
image pick-up state of an imaging meansand the recording condition of a recording 
device based on the image data recorded on the recording device. 
[0050]The control management for carrying out on the visual disposition of record 
and a display is explained using drawing 16 . Since this processing is carried out on a 
visual disposition when picturizing and carrying out the record display of the 
subjectfacilitating of surveillance confirmation work can be attained. Specificallythe 
subject is indicated by a pseudo-color. Drawing 16 is an example which picturizes the 
subject 7 with the complicated background 20. 

By the imaging device 2the picturized subject 7 is usually displayed as the display 
object 18 on the display 4. 

Herein order for a subject to indicate by a pseudo-coloras shown in drawing 2 firstwith 
the imaging device 2image data including the picturized subject is changed into digital 
data from analog data with the image processing device 6and is stored in the inputted 
image storing memory 8 in the image processing device 6. The inputted image storing 
memory 8 is formed corresponding to the inputted image of two or more pagesand 
can store two or more image data with arbitrary time (deltat) part gaps. By the 



picture to picture operation treating part 9the image data stored in the inputted image 
storing memory 8 is calculated (subtraction between pictures)and is stored in the 
arithmetic image storing memory 10. If the resulting image obtained by the operation 
(subtraction between pictures) is requiredexpansionreductioncontinuous toneetc. will 
carry out amendment plastic surgeryand it will send the data of a subject portion to 
the picture pseudo-color generation processing part 12. In the pseudo-color 
generation processing part 12one arbitrary color of the color three primary colors of 
RGand B is given to a difference imageand it piles up with the image data stored in 
the inputted image storing memory 8outputsand indicates by a pseudo-color by using 
the subject 7 as the pseudo-color display object 1 9. 

[0051] Drawing 17 expresses the flow chart of processing of drawing 16 . Firstinputted 
image ftl is inputted. Nextinputted image ft2 [ by arbitrary time (**t) ] deviated is 
inputtedand it asks for picture to picture operation |ft1-ft2|. One arbitrary color of the 
color three primary colors of RGand B is given to the acquired result-of-an-operation 
pictureit piles up with inputted image ft2 or inputted image ft1 (composition)****** is 
carried outand the subject is indicated by a pseudo-color. 

[0052]Nextworking example about noise suppression is described using drawing 18 
and drawing 19 . Even when according to this example two or more subjects go into an 
imaging screen and it becomes a noise of an original subjectan exact centroid position 
is obtained and an error is not produced in movement-zone presumption. Arbitrary 
inputted image ft2 delayed by time (**t) are inputted into the image processing device 
6 with the speed which inputted image ft1 from an imaging device and a subject move. 
Nextsubtraction (take absolute value to result) processing of picture to picture 
operation is performedit asks for |ft1-ft2|and the picture to picture operation resulting 
image of inputted image ft1 and inputted image ft2 is obtained. By the histogram 
processing of the image processing device 6it asks for areavolume (concentration 
frequency)and the centroid position gl from the difference. 

[0053]Only the difference according [ a picture to picture operation resulting image ] 
to movement of a subject will be extractedand the background of a subject will 
disappear regardless of shape. Since shape differs from area as compared with the 
difference by movement of a subject even if the noise at the time of inputting image 
dataetc. may occur and it may appear as difference at this timeit can remove easily. 
[0054]When another subject in which movement similar to an original subject is shown 
is inputtedAfter obtaining the picture to picture operation resulting image of inputted 
image ft1 and inputted image ft2the picture to picture operation of inputted image ft1 
and inputted image ft2 is added continuouslyprocessing is repeated to the inputted 
images ft1-ftn of n screen between fixed timeand the added result picture between 
picture to picture operations is acquired. The addition between picture to picture 
operations with the relation of the concentration of a subject and a background, for 
examplemax(ft1ft2) [ — that [ each ] of inputted image ft1 and inputted image ft2 — 
base — ] which considers as a result the one as compared with a unit in 



concentration where concentration is higher, or min(ft1ft2) [ — that [ each ] of 
inputted image ftl and inputted image ft2 — base — ] which considers as a result the 
one as compared with a unit in concentration where concentration is lower is chosen. 
This result is equivalent to the locus of a subject. 

[0055]Inputted image ftn-1 inputted [ an imaging device to ] similarly after repeating 
addition between picture to picture operations fixed timeWith the speed which a 
subject movesto the arbitrary inputted images ftn which carried out time (**t) 
delaysubtraction (take absolute value to result) processing of picture to picture 
operation is performedand the picture to picture operation resulting image of inputted 
image ftn-1 and the inputted image ftn is obtained. By the histogram processing of 
the image processing device 6it asks for areavolume (concentration frequency)and 
the centroid position g2 from the difference. Nextit checks that the added result 
picture and the centroid position g2 of the extracted centroid position g1 and the 
picture to picture operation repeated fixed time have connectivity. Herewith 
connectivityit is defined as the centroid position g1 and the centroid position g2 being 
on the same moving track line. What is necessary is just to check ******when after 
binary-izing in the added result picture of the picture to picture operation repeated 
fixed timeand thinning extracts the locus image of a subject and the centroid position 
g1 and the centroid position g2 are included in the range of this locus image in order 
to check that there is connectivity. When there is no connectivitya similar subject (for 
subject pursuitit becomes a noise) similar to the original subject of an input screen 
judges it as ****. In order to remove a noise called a similar subjectthe added result 
picture of the picture to picture operation repeated fixed time is used as a mask 
imageand a similar subject similar to the original subject in an inputted image is 
removed. Thenit asks for the centroid position g2and checks that the centroid 
position glthe added result picture of the picture to picture operation repeated fixed 
timeand the centroid position g2 have connectivity. As an applied systema supervising 
system with the alarm equipment which emits an alarm is mentioned according to the 
output from the image processing device 6 in an image processing systemfor example 
to the image processing system shown in drawing 1 and drawing 2 . In this supervising 
systemwhen the action of a subject exceeds the reference value defined 
beforehandalarm equipment operatesa remote place can be notified or the operation 
of a fire extinguisher system and the scram of mobilessuch as an 
elevator/escalatorcan be performed based on the alarm signal from alarm equipment. 
For examplewhen image pick-up tailing of the person of an apartment passage is 
carried out and a predetermined behavior pattern is shownit is judged as an intrudera 
resident / police / defense organization is notifiedand it becomes possible ROTSUKU 
[ a predetermined door ]. 

[0056]An infrared camera etc. can be used according to the candidate for others and 
an image pick-up which are a common video cameraa television cameraetc. as an 
imaging device. What is necessary is in shortjust to be able to picturize a subject so 



that it may correspond to the gist of this invention. 

[0057]As a recordersemiconductor memory etc. can be used according to the 
candidate for an image pick-up besides common VTR and an optical disc. What is 
necessary is in shortjust to be able to record the image data of a subject as 
corresponding to the gist of this invention. 

[0058]In working example described aboveif this system is used for monitoring 
workthe thing of work relaxation of a monitoring work member and monitoring work to 
do for record reappearance is possibleand overlooking of surveillance etc. can be 
reduced. It is possible to make the number of install stands of an imaging device into 
necessary minimumand to give flexible nature to an installed positionand cost 
reduction of a supervising system can be planned. 

[0059]The image processing system and supervising system of this invention are not 
limited to above-mentioned working exampleand it cannot be overemphasized that it 
is deformable within the limits of this invention. 
[0060] 

[Effect of the Invention]According to this inventionin an image processing system and 
a supervising systemreliable and/or an image processing system and a supervising 
system with high efficiency can be provided paying attention to record and its use. 
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[Brief Description of the Drawings] 

[Drawing 1] The whole working example explanatory view of this invention. 
[Drawing 2] The partial explanatory view of working example of this invention. 
[Drawing 3] The center-of-gravity extracting processing explanatory view of working 
example of this invention. 

[Drawing 4] The position prediction processing explanatory view of working example of 
this invention. 

[Drawing 5] The movement-zone prediction processing explanatory view of working 
example of this invention. 

[Drawing 6] The movement-zone prediction processing flow chart of working example 
of this invention. 

[Drawing 7] It is a movement-zone prediction processing explanatory view at the time 
of approach of working example of this invention. 

[Drawing 8] It is movement-zone prediction processing explanation at the time of 
secession of working example of this invention. 

[Drawing 9] The far and near processing flow chart of working example of this 
invention. 

[Drawing 10] The mask processing explanatory view of working example of this 
invention. 



[Drawing 1 1] The mask processing flow chart of working example of this invention. 
[Drawing 12] The explanatory view of two or more imaging device control of working 
example of this invention. 

[Drawing 13] The processing flow chart of two or more imaging device control of 
working example of this invention. 

[Drawing 14] The recorder control explanatory view of working example of this 
invention. 

[Drawing 15] The recorder control management flow chart of working example of this 
invention. 

[Drawing 16] The visual disposition top explanatory view of working example of this 
invention. 

[Drawing 17] The processing-on visual disposition flow chart of working example of 
this invention. 

[Drawing 18] The explanatory view of the noise suppression of working example of this 
invention. 

[Drawing 19] The explanatory view of the noise suppression of working example of this 
invention. 

[Drawing 20] The recorder control management flow chart of working example of this 
invention. 

[Description of Notations] 

2 [ — A recorded / — An image processing device8 / — An inputted image storing 
memory9 / — A picture to picture operation treating parti 0 / — An arithmetic image 
storing memoryl 1 / — A histogram extracting processing parti 2 / — A pseudo-color 
generation processing parti 3 / — Controlled-variable extracting processing part. ] — 
An imaging device3 — An imaging device control section4 — A display5 
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I*, SB»ICR, G, B©*7-3Se©fil£0lM 
4As AijmWMSy^'JBlcttBLTfcBflT-: >t« 



(4) 



f#Hfl¥5-8 3 7 1 2 



TttttiU^ BBB0BB. (OSJHI) . 
5ii#g» 2 ©»««»? f X 1 icifrT 7 ©^ 

■f xfl«***. I'D* swfcs« 2 ©»«»»* f x 1 

KWrfcWBI^CAaBBlMA^y 8±flD«tf* 
$»fc£B£. ffK©«B (At) gifi£©Hft 
K#&fd£tI<t©M£*<**;:<hU:<i:y, *tft»7©» 

swb©«»*7©b 

BBKJMlWLT* ^OftS©^ (At) &£D*hW*7 

©fHwrntts. *lt, (At) a 

©«B*7<0«»ffiBfc. B«£B2fflB5tf-fXlfc 
©Hfl»i:J:y. tt*»7tfBBBB2©BB1H'Xl© 

S©I$M (At) £©ttft«7 0)81lttBtt*&ffi&B 

«SB2«D«»LT^aaiF*«s-r*. ibbbbs 
it* ffl«sa2 6^6<7)ii«7 ; -' ?-¥>ffi«5aa«B6<D^ 

Bx-**K»r*. faunas©*://* 7 -piati^ 

-Kfttftt, BB»S£B6<DM*a«aitta»1 3fr 

5owjwni«i=«»:yHW?n*. lafggastt, 

BBJOBBB 6 5<0M«ifl»H: J: 'A ttM LT^*H 

[00 2 1] J«±tt, »<ftgB2* 1 £•£*-*«£©-> 
XxA«JST**i!fc BBBBUftKlMlBtt. *->X^ 
Zv£«»*ELTffl^SEi:tfBS:Ll.\, £8&©B« 
S»2<!;ii^g»2(Di9BteB. ttBftiiJS|]©1i$B<h. mi 

e^*» 7 o>tmf * t Hue* tiziiLWXS. t (nmmic 
*y, br^bbsb 2 t»»* 7 

iij**„ COWc^Ttt, HI 2*ffl^TaicKW 

*. x/ximatiraBifiH;, BB»saB6o 

[0022] n«05«B!nc364Lfta<k*ttttir*ieM) 
>fls*«n ut* -r s v?&jmbb 2 ©^idiiw^Ri 

Btcft ^fc* -f S VtfttlHBBB 5 ©BBilfWXJN/OF 
F *]»«*£ LT4A*CfctfllJ**. 
[0 0 2 3] eB©6HKB£LfcS<l:«aaiLfcB« 
^yfcaUSSC&SWST, BBSB2frS<DSB 

BSTSCttU**. 

[0 0 2 4] 03~E61CJ;»J, 7 ©»f& 

75fR), »»»©*M*fi?B*«afco^TKiHT*. 

[ 0 0 2 5 ] 0 3 it. ttftft 7 0fl<&ffimUIOHn« 
BLT^a. HlittcEa*ff3JI^ M»*7*»«SI 

B2fr5A73L/cJB«7 !; -r >o*fi*5aajr*iH*, A 
^©g&TltSJlTSoTtifllWKfT? 
U:HBfca£tf£l\, ^©ilStLTlt, Wft£»fttt 
7t©egiJ, ttg*7©8I*lc<fc3Wi*7K<fc*tta 
*7<JM$«, BAtf. Wa<DSft. »&$«©£ 
<MC AMfcH«K7U*i'7JUfcEfc^B*ai«5B 



*fTto4W-*U#*S&i/>fr6TS*. 
[0 0 2 6] *BJtfl?». BBHBJKDBJtt&SU:, 

BB*ty-ra©M#£&iiKttai'r*£KBau *t 
*»7©ttB*!*aiLTU'*., sr. ?i#gB2fr6© 

A7]S«ft1<i:,ff*<35B#F^ (At) lgi®«©A73lj<f! f 
t2 5A7Jf5. AKBBMBW©** (IS»U:»LT 
*fe*MI£B*) SftJlfcfiiV ATJBBf t 1 tA7:H® 
f t 2 ^OBBBBBtSKBB I f t 1 - f t 2 I *» 

z>o mw&ffm&smmt. *SMtVi7<D®mc&z>mft 
tBitm^ri. *t«* 7 (D^tmmtmim< mx 

LTStl3»tf*oT*K Wft1*l7(0^aiC«fc 
««»Kik«LTJBtt. BSItfBftSJft. SJBlcWS'J/ 
BNitfBl**. ttlULfc«»* 7 ©»»(«: .fcSB^tta 
LT. @BffiggS6©fcXh77/»»ft«yian IT' 
ffiffl. KB (BK«t) . B'&ffiB**»3. #»S*i 
fcBB. #« (IMUD Ttt»*7©BBBB2©« 
SfcfcttS+MXtfSBBiii**,, *fg*7©M.i>toB 

lis A7jB«f 1 1 txttmm f 1 2 
acttf?**. a±*«yBLTfT*tf. *mm*7© 

BBBB 2 ©£Btc£lr*gfftBB©«i>t*$tt*Stf 
RIBTB*. 

[0 0 2 7] 04 Tit, ft*%7©&ftffiB©»tii<!:. 

*K»iw-*i«ijed: *i4ttB»a*tc3^TKW lt 

o*. A73B«f t A73Hi«f t 2, ATjBB 

f t 3£&#A7]LTX^ H3T'l!flLftSrt*7H) 
l^ttBttHiOnaO^S'J* BBMBIWSBBBI f 
t 1 - f t 2 I, BBHBBBBBBI f t 2 - f t 3 I 
fi k 5*tH , *ittffiB«&gl. ttHJB.&g2!S'***. * 
SoftttHJB'&g 1 ittttBOg 2 S 
«ig2-g 1 tf*C«. Unig 1-g2 
(*. ffitOBB (At) lC»BLfcBT**OT» W« 
» 7 ©^DjM^DDii/^HlcJ; y B<br *BH* *J 
CWffBWRB (At) tf'J\S<H£**iT^*i 
tf. *©»**7 0iMBt, I-MM«g2-gl 

K?titci&wt\zi,mmizftztiixzc£ti i ih*Zo 

CtilCfcy afi'MMftBSttBg n It. g n = g 2 + 
(g2-g1) IzrsZtmfcft&Z, «fcoT. 
■WIBflWg iUCB^T, »«SB2©fflB7i(R)*<0 
ffiB*W»r#l«s «ft*7*B«BB2©«IF<0Sff 
*-&lcji65l*CttfaJ**. SJWBttliBfflBBB6 

(BSBB) tc**««BB2«>iaBrtlcfil7*«*» 
7 ©tf -f XfcBBBB 2 ©BB«i^]S©ffiB1tfl6'6» 
ST**. W±©«» A7] 6 ti<S!gB©ttBSiJ^ * T 
*tt»JXei& MK»»*7*W**7*a«8B©l)i 
B©BB«t>«&Kli6**Ci:tfBI**. 

[00 2 81 05 li. 0 3 TttJfl 7 ©Bifrtt 

Bttas©SQSA\ sf«fir¥ttftrett©*t»*7ict,»is 
r*ct*ar. ATjBBf t HtE5©tfcy, utf 



(5) 
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(At) »fWfcW3itf t 2*A2jLMM'MU* 

sh® i f 1 1 - f 1 2 i Bftns-;sx££Bft 

I f t 1 - f t 2 I B, Wft»7©»lilc«fc*M«eit 
fr&tiiSft, *t**&7 0tf*BBtt^BI#«<^*TL 

zoii«n3i]v«iABft I f 1 1 - f 1 2 i k« 

LTS<Wia**i6*t, afc«l7<DJBttU:K*£gtt 
**(;:1»<D*W (B'MM) 
[0 0 2 9] El 6 (is IS 3 7i50 5 lC55*+lfcaia<©7 
P-^-hSST. **\ AfcBBf t 1 (WT, El 
4>?ttB«f t 1 tlfit)*X*f 4. *fcffit©HH 
(At)«Tftft, ATJBftf t 2^A7]-T*o *LTS 

abb* I f 1 1 - f 1 2 1 *»itwmm 

BttBMtcttLTB&g 1 *»HT*. *LT, Kic 
fticCDK?P^ (A t ) tttf'ft/c. A73BB f t 3 £A73? 

[0030] *lt, bbhbui f 1 2-f 1 3 1 * 

#464. 3W&fcB«BBIM6BH«fcJ*LTB'&g 2£ 

itair*. (At) »r*ift*©»*»7o 

nm m-6»ni*g 2 - g 1 »r*ifctt«tBtf 

«fiic««4>?. &B&£Mtt£ttBg nWastcfcy, 
35©a**7©*/i>ttBgnBg2+ (g2-g1) lc 
*<Otm*7(DS.&(4agnlcS^T. «ft£ 

[00 3 1] ■6«t>f=STJ:5l=» ATjEftf t 3*A 

7J», H2 0Tiftwr«7P-f : -v-hA<o«ia*»a* 

Sfatf, fJ^a*D#iMt£ffiagnWffl». 02 0T 
[0 0 3 2] #|c07~09l;:J;y, ttftBQBi&BKl 

[0033] B7it. «»*7tf»>er%»&©»a* 

L»T. AfcBBf t 1<Dftftft7l*»ft£Ba#lqlU: 
fifr-3Tjfi^T*TO*fc«&, A*Jli®f t 1 lcit« 

l, eiionpi (ad tt»a&oA*iBftf t 2t- 
b, ttMfc7i****tftt*LT^a. c<0A7j»if 
1 1 AfcBBf 1 2ommrsmf t 1-f 1 2* 
*ftrcB«BBxe* f 1 1 -f 1 2 it» a 

LfcBB (iSa&ttUKflk) f d<7)ffi«, mm. SKI* 
««flMS-3l*fc*tft>fr*. flJ*B\ 

Witu fro, **i*n*tfc«u ttftttasstf 
(iswis) BBBBWf 1 1 - f 1 2 

*#a&fcMMB3l!M6* f t 1 - f t 21*. gcDfitKfiS 

[0 0 3 4] ftft«tflHKr3tld4}8«eS 
LT(."5. A73W«f t 1©W**7tt. S«gS2|C 
ftLT, S^froTfcU, GX<Dtm (At) #$lifi& 
WA73lH«f t 2TB, »*»7©**;rtfB'M-TV 



4©frtofr«= CCDA7:a«f t 1 <t, AJlBftf t 2 
(DBBBBXf t 1 - f t 2*^46*i:, #tf>ftHftP.a 
iSX&Sf t 1 - f t 2B, J«l*7©»h#*ttUL 

ft) fd<D®». B»M. BB1MI«*Mil& ttft* 

7tJwa#frofe«tf*3fr*. wittfs 

B«i:M*B©a«tfXn*ftIE©B?**fcU fro 
*ft**i*ifc«L»ft»©B«tfKV' (KBB) T** 
i§£, BBHBXf t 1 - f t 2£*46fcBBHBX£ 
SB, 3E©1ilc4*Ci:fr6s ttBBtfBtffrofctW 

[0 0 3 5] £fc, H3~H6T?IMWLrc, *f&»D& 
»*[r], »»*© : M!l*ff5Mai:li^T»ar*C 

[0 0 3 6] 09B, 07, E8(D5flaO)7P-^-V- 
h*«LT^«. A7Diiftf t 15A73T%o ftUtiX 
©BB (At) 4»**iftA*il«f t 2*A*U IBvflR 
HBX f t 1 - f t 2 ajfitt*®* f d C« 

-e-lt, ^i&mmcomtKtiWSio^Mtoym&tn 

BBOBSfctkWPJET*. S*\ »»BS>«*1fcB 
S<0»^B, BifitttUMf dOBBEtWeU f dB 
lt>0(OB#B. MB*«a«l*fcfc«]M-*. f dB* 
<0©B#B, WfcWBB^fr^ft^ipJ^-r*. It 
*B*<»ft*Ba©B«B» BiftttHiBBf d©Bfi 
fcWtU f dHl£<0©BSB, Mfe^Bjfi^fctW 
^■Ti.. fdWS>0©B#B, Wft«5Ba#fr^7£.!:|iJ 
SLtfflWtlEjy, BBBB20X-i»»»!lB 
5o X-/»©rc»©*JBBttttUl LfdSifflattiilS! 
fd©IB», B»«tBB8B2©«iB^-fX1fr5» 

[0 0 3 7] 01 0TB, WBHOBIWBWBIEJ:* 

nm> 7 o)»MB*a>iut«i di ^Ji^sr * ±t© a 
^B»©*«fflBB*ttaw-*»ea«ii!:Lr^«. *t 
»W7ro»»B«©i)iiiaa*aMBiiB-r**att, 0 
3~B6TKBL«:tey, ttmnKomft. m vm 
mmm »ft*7<o«»3£B2<o«5fcfctt% 

^»jffi«IO«lJi^*«>* i t©T^y, *i6fca**©^ 
Kffiti©Wliifr6, »»B«)Blte&lRl*«St*. E 
It, »»fc«*W7©ffi«. »B (BSBS) frb, fi 

B. »ftW7©BB£B«SB2fflaU5tM'XlfrS;* 
ST**. iX±ltJ:y, vxfB«*KitLs 
«KJ£B«fm*. WB©A73B«KBfflL, tf^W^ 

[0 0 3 8] 01 IB, 7X^SQS<D7n-^-V- h€- 
BLTt^*. **\ A»BBf t 1*A*f*. «K« 
&<D&ir$ (At) #rtlfcA73B«f t 2^A7]LB® 
BBB I f t 1 - f t 2 I ^^rcBBIIBBB 
£JKBB I f t 1 - f t 2 I CWLTl-frg 1 Zteiht 



(6) 
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«. mz&mmrs (ao »-mfcA*iB» 
f t 3*a»u RHucmnaii I f 1 2 — f 1 3 1 

ttfS (SSBB) ^tttur^o 

©■/&ffintt» B'i>»nft g 2 - g 1 artntamte: 

t#x«o cnfc J: y ^S-L^itlttSttB 

gnli. gn = g2+ ( g 2 - g 1 ) l£&£<, 

*i*©fMto£«©»iaifr5* MfttotD^ii^fRi^tttiJ-r 

£>„ *S(E, *A6fc*t&!ftl©ffi», im (SHU) 
5. fiB©»IMf8ftS«aiSir*. 8lft*f8fe£©tt 

[0 0 3 9] Ell 1 tpfcSiT&olZs \tmmf t 35 

Afi«s H2o-cittwr«7P-f L i»-hA<o« ! a*ia 

*fit>^ fr-3*«ifr»lliJt!Effi«gnJWja, 0 2 0 
T1iiW57P-ft- h- B©MS£*§3/#:b-tt7t>fi 

[0 0 4 0] 01 2 71*. ttfcfcCSlMMlVMIHcJ:* 
««©li«iS«H:»r *iPJWQWcr3l>7KM L7^ 

i\ i#©a«BB?©a*T-(iHff y 

fO««:lldl£*«ntt»fSr«. 01 2 7l±, 
IMia, BB£Bb©2£©B«£B«ftl(CUT8l 

■ a. B«4Q3£Bb££StU B^K. 03~i6T 

KWLte^fiy, ttft«j©B£. s 

■HftMssBba, ajtossn 3® 

sistf, *jwBi»BS3SfflpjBi:T*. mm&sa, m 
m£mbir5mfzwm?tuxrcmM (aM«Ki*P3B 
m ^VMiimmmsmztb*. 0121*. n 
mnt\ &*Afr56*fcteSft-r*BT*y* 

BKHBBaT, *Ht»©BA*B*U 0 3-067 

Kwctfe y ttrnvmrnw a ©jasicfctf 

«©«lii*#4&* B*gBa©ttBM««tiyiEU 8 
icftftftSSftSU a OSJKOBtf +.&(ca6 * 

L7. bbbb a ©snnff mimm&w 

adDVJMtttUUSiSI 31*. BB3fla©!EiJV«tl7 

u H«ag»brosijep«ttttiSQagBi 3*v 

©<&B*iJ»*1t«*i£ffiU BBfflSBBb. WiSS 
b^JHi*T5o iBK6*fcfr5£jWWEl!Mb 
T*»ai4s flffltSBa. BttfflJiaBa£Btt&B 

b . BBfflsBB b ©sei&bj* tf % y , 

SIHC ffiSBBKSS. 

[0 0 4 1 1 0 1 3 «. 0 1 2<oaa©»«g«tc»-r 

tmZ-f. 03~067ltt^Lfctfcy, AfcBBf t 
1 4A73T3. 3fclEffi*fflS}M (A t ) to-ftlliMlW 
« f t 2SAAU BBHBB I f t 1 - f t 2 I * 



*46*„ mbtm®r$mw&mmmiz.*iLTm&Q 1* 
tttn-r^o ^L7, EKesanm (At) jmifcA 
^n* f 1 3 * a* u nwicbbbbx 1 f 1 2 - f 

t 3 I £*46So gttfcBBnBWISBBBKttLTB 
6g26itf. BB. tt« (BKBB) 5ttdjri.„ a 
S-L^tdBg 2 - g 1 ftthtc 

ttSttBgnli. gn = g2+ (g2-g1) 
*K#fcfe»B/MM!i«B2ttBtf. BB£B©ffiBSE 

75H$ss©teS£wrso en^7sntt\ asks 

BrJB4BB8B©*!B*«!£U W3«a£te, *©» 
«8B'NW»*fflffiBWJWBfll»i*3MiLeiif5. *I 

[0042] 01 3*lC/^TJ:?lCs AflHBf t 35 
A*B. 0 2O7tKB^-r^7P-f 1 -V-hA©i!!ia5«a 
*6trtL ^o^B^IWtSttBgnlHaB. 02 0 
7KWr * 7 □ - h B ©Ma*li*^b*T«>fi 

l\ 

[0 0 4 3] B141*\ ttM7afMHftB9BK<l:« 
E»BB5©M«flS*BWJLT^3. ftttBLtttfeft 
7 5S«RlSE%ra©*iBt]!-r*Ci:*a«tL7fcys 
MB*70IBB(C&(t«EBBina)ttBfb«B«. B« 
HB2. BfMUBttB 6 03~067&ELfc 
flfcto©ffi», ttffl (BBNUE) S.fclfS.&fr 
8. W»W©aHMRB©ttBlcfcW*1»Bffi«©«iie* 
JM&JBEfctfRnET**. li«gB2©U>Xffi©aB 
»±tfiB»LT. B«rI*E4»5HT*%. iS»SaaiSB 
6rt©$iJffii*tt!ti!!aaSl51 3 6*5©W«1t«tcJ:y» IS 
©SS 5 ©f BUT. -f vfON/OFFdDSBtfWS. 
H1 4tt« »**^ fi»fi)fr5673lRllc»Br*W7 
*y, 5l®gB2li, ftetfUMttBB^ 11AL7< 

«e*©7jiR) (0i 4Ti*s fc75[pi) *ieg^riBir 

*. KBB. *f*»©««UB31*ff3. »fc»©««Ufl 
03~E]671H^Lrci:fcy, ST'A7]BB^f t 

1 5A73-r^„ 3tfcffiS©E}M (A t ) A 7] 

BBf t 2*A*LB«BB» I f t 1 - f t 2 I ** 
»*. ^-L7. B«nB]liSBBftic»L7B«, #B 

(BBBB) **«\ SSfrCibWaiHi^Sn^ff 
Si©ffi». 1*81 (BSBB) tJ±KU ffi*©-^<IJ-X 
±©li^lc»*lBtfs BALft. fcSttPT*. BfilB 
B. IBB8B5©iaiZ-i'f ^*0NlcU 0 3~06 
TKW©tfiyj«l»©B«BB2©tt»tc&Ht*tttt 
^I©Si®5*i6. BttBB2©ttBM»«tiy£L. 
»l::»B««i!l*tt«tt«BB 2 ©££©«£*'&£& 
S*, IBBBB5TE»-r«. ^L7. BB«B2©8 
BHIHcftofcB, BBffiB«B6©«j«iBlil)ttl«iBffi 

1 3 lis E«BB5©EBX-f-y^«rOFFlcU IBS 

[0 0 4 4] 01 5tt, 01 4 0)%mWm(D7n-?\> 



(7) 
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-hfcSto AftlHSif t 14A7JU :icK:«g<DBSR3 

(a t ) »mfcA7aiii» f 1 2 a*j u mafias* 
i f 1 1 - f 1 2 1 ^*«>s mramnsjRMtcHL 

3. ttH&ttt Ea8«5OEHX-r-y^*0NlcU 

s-co ( g i) ^aa-ra. *lt. sicexoBB 
(At) fttntc. Ktiwm (f 1 3) ^Aft-TSo 

[0 0 4 5] ZZT\ ttft£HnflMll£gfcl*iEa&« 
-SlRi±-r5fc46lc, 01 5*fcgvr*?fcs A7J«« 
f t 34Aft&, @2 0T1tta^-ri.7P-5 1 -\'-hAT 

v- h ATa^nssasTii. ebbb s (c«m ltv 
*a*il. b«hb* i f b - f 1 3 1 

2,ffit4)ffiS. ttfc <ti±RL, ttSfl-S 

f 1 2 - f 1 3 1 4*46. «lb*bmu mnomis 
lis aas£&7?-*o 

[0 0 4 6] * SIC *ttfcMM»*|gXMUCttL 

«. *©W»*0«'&ffi»*. I«0»Big2-g 1 » 

-M*IlJi£<ftBgntt, gn = g2+ (g2-gl) U 

[0 0 4 7] CCT, ttlW*W<0«««*ft:ttIE«S* 
lRl±T*/c»tC, El2 0lC^-r7P-^^-hB©i!QS 
*ffft3CttfH*U\ 7P-**-HBT*rft* 
»S?I*, %K4>»ft»£ttBgntf. S3 (*M*tl 
*iEH*aiifS) iWBr*tift»^tt, EBSBSJcU 
«*»*ttHa©ffi««lcR|-WIHI«3aL/-c»*iB«7 s 
-* f b£A7:U BBBBX I f b - f t 3 I 4JR» 
fOBftBBKBBBftlcttLTBB. ttB (SS 

«»<DB«. 1**8 GUMS) fcttKU fflt<D-3tB 
i-XTO^lclE^tc^PUrcifiJKfL, Hi«fi6iSli[| f 
t 2 - f t 3 I £#46. JGBeBBL, -SttfiLL©* 

[0 0 4 8] *lc^fc*B&»BB£ttBft Ji«£ 

*U*\ BalTfl«Sfl®ttfl€HW?'%. BHttT* 
*itt\ EBBBSCEBX-f-v^fcOFFlcU EB4Q 

[0 0 4 9] CCOtilC ttfcttftJMimr— **B 

■tznw&ttt* bbt-*«e««eb#b 
EB^BfcEBarftfcBBx-SKB^TM** 



«<&B«ttffl*EB#«©EB^*Slb;*-l**#«* 
*«r*CtU:J:y, W*aBsa©fflllMI*fettiE«S* 

[0 0 5 0] 1211 6£ffl^T, EB. S*<Da*ai4lR)± 

»*aHiLEiiasrs±T , ©aiJiitipi±f afett. e 
BBttttKroBSflssisacitfiti**. gftmat, 

SK&v * 2 o *jsowbw 7 *mmt y . a« 

BB 2 WiLfcW**7(*s BStBB4±t3i 

1 8fcLTB3WF*l*. CCT. *WB© 
BB*5-WRT*fc*M=tt. H2tc,T»r*lCv *f» 
ti#g»2lcJ:»A BBLfcfctBWtSfcBBT 1 -** 
B®i!}33£B 6 T-r^n V t- * 6 . t~J * jUx — * 

izmtkL. a«iaiasK6F , g©A7Dii«!tttt^ : Ey sic 
««r«. ArtHisraM^y si& «bbh©a2ib« 

icMLrSlibti- ffit©B3RB (At) 
*»©B«x-**ttttRJttT**. A7JBB«*A*t 

y s icttM Lrca«7 f -**ii«M*i«aa«9 -;s 
w (mn-xii) u 3Wii««in> : Ey i ou««sr 

*. CBfltRfl-XX) ■P»6+ifetS*iBfl«*. 

50 B«»7-5l£«iafiP1 Sil«(CR, G, 
B(D*5-3Mfe(Dff3SC01fe4^^, A»B«««I^ 
«'J8lc«l(iLfcBB7 s -*fcB«a*to*Ta*U W 
Btt7 C»H»7-«littft« 1 9 t LT)i<W*7-a 

[00 5 1] 01 71*. El 6©ttg©7P-f-+-h 
4aTo Sf\ A7JBBf t 1 5-Aftri.o WcffBO 

B$Ra (ad #rtifcA*!ffi«f 1 2*A73LBBmai 

51 f t 1 - f t 2 I =&^46*o »6nf=30WS*B« 
ICR, G, B©*j7-3IKfe©ffl*©1fe*5iL A7D 
B«f t 2t,L<liA7JB®f t 1 tBte^to-tt (-& 
file) TitiflU a***«K*5-BSr*. 

[0 0 5 2] *tc, /<X«WJlCBr*SO«Wlcoo 
T. 01 BBlfll 9*ffll*TB'<*. *si««iic*n 
If, BBBIEiCBHOttftBtfA 1 ;. *3feD»WOy 
-f Xt 5 o fca^T'fc, iEBft B-frttBitM* 6 

BBf t 1 i«ft*©»»rSiBitcJ:^TffB©RB 
(At) »g5ILfcA7]B«f t 2 4il#4flSg*6lC 
Aftr5 0 ^{cBBMBlKOilCll (ISBlcjy LTBJ*B 
4i:*C<!:) BB«rttl\ I f t 1 - f t 2 I ** 
46, A^BBf t 1 tA7JB«f t 2^0BfltnBI»S 

h^AKBT, BB, WB (BBBB) , B»&ttBg 

1 45|t46*o 

[0 0 5 3] BBBBBBBBBtts aBWOBBlCfc 
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*»©»iMc«j:*«»fc]t«LT}m aaitfjiftsfc 

[0 0 5 4] **©ttft«c&1WLfc»»£jj; 

r8ija>«fc*tfA73*nfca*tts AaiMf 1 1 £A 

738B«f t 2 «b<Eii«P.a-;aJI*£Sil«*<Sfc8L ^L. 
TA73iB($f t 1 i:A73ll«f t 2 £<Z>9fltN3MI®lH] 
g£?7ftlS -SSfP^Paltf) n HE© A73ill» f t 1 ~ 
f t ntcSLTftHifciliSU HIinillllHOllOftiSX 

nflt«««. m«M-*»iM©iiniBi. afcibt^ato 

«*OBB»l=J:y, «*.(*, max (f t 1 . f t 2) 

[A*JiI«f t 1 £A73iI«f t 2C0<I/7Otf^*ffitt 
»S*JfcttLiI««>i;i.^*tt*4:T4] *fctt, m i 
n(ft1.ft2) [AfcBWif t 1 £AfiIi*f t 

[0 0 5 5] iB*Mai«n8lOttllt«-£i«nfli*JiSL/i: 
nWKc. JKamfrSA*8W»OA*H«f t n- 

1 ts nmo^m^mm^^zaMo^s (a 
t) ggLfcA73is#f t nicftLz, wmnzmv* 
m UfumzttLzmtimtzzt) ra*fffti\ A 

AM f t n - 1 t A7JWS f t n £®IIftna*i$«l 
Ij«£fe£o LTMffl«l«6©fcXI« 

^7ASqs?\ am. <**t (asMB , B<ixng 2 

*lc» tt*LfcS-WaSg 1 t-j£»B»y 
JBLftH«llHiail©linl«aJllB«i:«i&ttllg 2 lc££ 

Sg 1 tl-LMSKg 2 ttfl?l-©»llifl»li±ic*** 

nim y a u fcn«n»w<oiin jbs*h«* 2 «<b«. * 

u vmmatiBtes m>mng 1 ts-LMSBg 2 
ttfs*hftais*ci*«K-rtn*ai.s attittfft 

tl y iB LfciB«nBaW<DllO JWg*B«* ^Bflltc L 

^^S^-^o ^©^s f«ttlg2«m Uttlg 
1 t-SRI«HiyiBLftB«IB5MI©llOWS*li«i:a 
g 2 ic $ 5 c £ *5«8r JCffl v A x 

AtLTti, 11, H2lC^Lfta«fta->A 

awiMBLfty, HMBreom 

ffi^KS^T, SHJkSBOfHWs i^-^/iX 



fiiJitf. 7VVaVjlK©Atl«»#3fiJIU m£ 
CO 0 5 6] WKIiLTtt. -»©tff**/5. 
[0 0 5 7] I3i3£»<h LTtt* -(S^VTR, ftx-f 

x*©iSv aaafticisuT. ^wfty^y*^^ 
IS 

[0 0 5 8] JX±i£^fcIlffifl'Kfcl/>T. *->AxA 

tfMftftiioiBtiBa-r a c £ tf riiet* y . Ka©a 

ttf Rj«s?*y* K*->Xr^OaX HiKSBISlW 

[0 0 5 9] *^©I]«j!aSv'XxZxSO : ^l->Xx 

S5H ft T£ffMti£ft C £ tt# 5 S T*fc ft OS 
[0 0 6 0] 

[HiEQffiWftKtW] 

[0 1 ] *«w©*»«©s»Kwia. 
[023 *Rn<o«nflo»»KWia. 

[0 3] *«noXM«l09m<&ttlUffi3KWBgo 

[04] ««^oxn«iia>ffia?3iix»sBtwia. 

[05 3 *«^l|13KflO»IMftll : NIIU3K«ia. 
[06] *56W©H*flj©WBiaH^il!»H17P-^+ 

-ho 

[0 7 3 *58W©*ttW©»5Se»liffill ; P3WaaKiH 

0, 

[08 3 *%w<D%mm<Dmm®mm'?>m&mm 

w» 

[093 *»W©*»fla©iSaMWl7n-*-t'-h. 

[01 03 *«wco*»ffj©^xfjQaiKwia. 

[01 13 *JMBOWtfi©7^^M3i7P-f : -V- 

ho 

[01 23 *«W©«*ffl©tttti«i««*!l»«)ttlil 

0o 

[01 33 ^m^mmmommmimmummmy 
[01 43 *9twmmwnEH&wiiMixt!m. 



(9) 
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[015] *ftH®!Wfl0EMmMM(H7n-? 

[016] *5i^nssfiijoa*itt[Ri±K^a 
[01 7] *aw©sttflj©a«ittiRi±»a7P-?"fr 

"ho 

[01 8] *£Q8®Xffi0JQ>''rX«WJ®K<Hia. 

[01 9] *mRcogmm<D;-<xm\<Diiitm, 
[020] *amajttfe0j®iBiHgHHwas7Q-? 



2-wm«. 3-WKKmnn. 4-*sai. 5 

-EM«. 6-HBBflL 8-AJ]it«tt^t 
y, 9-MH9WMWV. 1 0-3Wii«ttiW^=E 

y s 1 1 -t^n^ttwaaak 1 2 -sua 7- 

S£4Q3& 1 3 -HniKMUUSffi. 




o 



6 / Bj#Kiag« 
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nftnxft 

«5 a a 













n a t 



[01 7] 

Bl 17 



C ■ » ) 



I«fti A* 



i f t i-f ti i 



0>&H=3T 



■ ft ft 









( » T ) 
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[05] 

m 5 




(14) 
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B«(ft! )A* 



BftCfti )A* 



«ft£8ttK 



H ft N X ft 

Mti- f til 



C « T ) 



| gftft,Aa 



i ft n 35 » 

I f ti-f t 3 ! 



92 - 9i 
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[H8] 
g| 8 




(17) 
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[09] 

El 9 
( Bfl jg ) 

I 



ili«t f t. At) 




(19) 
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( sa tt ) 



mi i] 
i i 



5 



Bftf t a A* 



5 



I f t» -f ts I 



( « T ) 



s 2 - g i 



(20) 




(21) 



1fll¥5-8 3 7 l 2 



El 1 3 



( w te ) 



BUMS* 

If ti -f t, I 



I 



«2 SI F*g / }S»Saro{i»gEM 



I 



i f t 2 -f tj i 



sate ton ant 



( « T ) 
} 



( * T ) 



g 2 - a i 
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[01 5] 

m is 



be ft, ad | 



5 



i ft,-ft, i 



I f t,-f t, I 



8 2 — 91 



( Eax-f 9 f ON) 



( » T ) 



(26) 
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[01 9] 

3 1 9 



I f t 1 -f t 2 I 



BUMS* 

f tr=max( f ti , f t 2 ) 



*H« (f tn)A* 



ftr=max(ftn, ftr) 



Bftflflft* 
lftn-1-ftn I 



Cot) 



(27) 
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